Msc6p is required for mitochondrial translation initiation in the absence of formylated Met-tRNAfMet.
Mitochondrial translation normally requires formylation of the initiator tRNA-met, a reaction catalyzed by the enzyme formyltransferase, Fmt1p and MTFMT in Saccharomyces cerevisiae and human mitochondria, respectively. Yeast fmt1 mutants devoid of Fmt1p, however, can synthesize all mitochondrial gene products by initiating translation with a non-formylated methionyl-tRNA. Yeast synthetic respiratory-deficient fmt1 mutants have uncovered several factors suggested to play a role in translation initiation with non-formylated methionyl-tRNA. Here, we present evidence that Msc6p, a member of the pentatricopeptide repeat (PPR) motif family, is another essential factor for mitochondrial translation in fmt1 mutants. The PPR motif is characteristic of RNA-binding proteins found in chloroplasts and plant and fungal mitochondria, and is generally involved in RNA stability and transport. Moreover, in the present study, we show that the respiratory deficiency of fmt1msc6 double mutants can be rescued by overexpression of the yeast mitochondrial initiation factor mIF-2, encoded by IFM1. The role of Msc6p in translational initiation is further supported by pull-down assays showing that it transiently interacts with mIF-2. Altogether, our data indicate that Msc6p is an important factor in mitochondrial translation with an auxiliary function related to the mIF-2-dependent formation of the initiation complex.